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(57) ABSTRACT

A hopper box for a heavy lift truck such as mining trucks that
minimizes the height of the gravity center of the load includes
sheets that generate a floor, a front wall and two side walls.
The sheets includes at least one sheet having a first longitu-
dinal concave curved portion as a floor which continues with
a longitudinal upper elongated portion which comprises the
front wall thereby generating a single longitudinal curved,
collapsed and elongated C-shaped sheet. A multiple number
of'such sheet may be provided and are placed in a juxtaposed
manner until reaching the width by incorporating two side
walls having on its lower face two longitudinal rigid
U-shaped beams, wherein are also included half-round cross
stiffeners on its ends.

11 Claims, 18 Drawing Sheets
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1
HOPPER BOX AND HOPPER CONSTRUCTED
WITH A COLLAPSED AND ELONGATED
LONGITUDINALLY CURVED C-SHAPED
FLOOR

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a hopper box for heavy lift
truck such as for example, mining trucks and the hopper
formed by said box, which comprises a collapsed, elongated
C-shaped sheet and two side walls, wherein said C-shaped
surface constitutes the floor and front part of the hopper. This
C-shaped surface can be made from three juxtaposed or over-
lapped sheets wherein the central, collapsed, elongated
C-shaped sheet contains longitudinal beams, the tipping
hinges and the components that relate said hopper with the
truck chassis such that the more complex pieces and with
more adjusted tolerances are found in the same plate sheet,
thus avoiding several dimensional difficulties and of adjust-
ment, inherent to the assembling process, particularly when
said assembling must be performed at the mine or duty sta-
tion.

The hopper for heavy lift truck such as a mining truck can
be transported, divided into at least three portions such that a
stacked package is obtained consisting of said at least three
mentioned portions and which normally do not exceed the
three-meter width in the case of mining trucks. Considering
that the hopper box of the present invention can be transported
with a width less or equal to three meters, it does not require
police escort nor special authorization of road transport. This
feature of being a package of three or less meters represents a
major advantage regarding freight expenses and transport
difficulties within the mining field.

BACKGROUND OF THE INVENTION

In the previous art, the heavy lift trucks hoppers such as for
example, mining trucks, mainly are constituted by flat sur-
faces and a combination of varied types of beams which
stiffen the planes forming the box container.

Also, there are hoppers of various proportions, curved,
rigid and deformable of steel and rubber surfaces. All of them
are curved in cross direction wherein a framework of beams
also in a cross direction, in some cases rigid in others flexible,
provide a structure supporting the curves of the sheet.

There are several patent documents disclosing sad types of
hoppers. Thus, for example, document CL 3486-2000 pub-
lished also as WO 02/49879 discloses a truck bed hopper of a
mining dump truck that is capable of elastic deformation
when it is subject to the loading or unloading of material, built
preferably of structural or of wear steel, where the general
structure of the bed hopper is curved. In this way, the great
moments of inertia which are achieved with curved surfaces
eliminate or reduce to a great extent the use of beams as main
resistive elements. The present bed hopper has a protective
blinder which is preferably cylindrical in shape and a frontal
wall and floor are preferably elliptical in shape. The bottom of
the bed hopper externally has a plurality of transversal beams
which have the main function of keeping the bottom surface
curved and transferring the strengths of the envelopment to
the truck’s body. Further, the bottom externally also has a
plurality of support elements, preferably two in number, that
are located at the front part, i.e., ahead of the rotation axis of
the hopper. Said support elements only permit the support of
the bed hopper on the truck’s body and may be eliminated if
the truck’s body adapts itself to directly take in the transversal
beams.
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Document CL 0385-1996 discloses a mining hopper for
transport of material comprising a structure formed by the
hopper itself or a box integrally manufactured from a wear
steel being itself the floor, the side walls and the front part, the
only coating against abrasion and a reinforcement structure
formed by a plurality of “T” beams arranged adjacent to the
box, either longitudinal or in cross direction such that it can
provide structural support to the box, structure which also is
only made from wear material.

Document CI, 0015-1999 discloses a high mobile effi-
ciency box which structure framework is formed by “U”
folded beams, constructed in six different types of steels,
located in different zones according to the mechanical
requirements; having a structural portion of its angle side
cross members relative to the floor and with respect to the
chassis and incorporating a zone in which the gases exiting
the truck are taken advantage of making them pass through
the structure formed by “U”-shaped beams, heating the con-
taining box throughout all its surface.

Document CL 0873-2003 which was also published as EP
1473189 discloses a mining hopper aimed to transport sterile
materials and ores having a mixed structure based on poly-
mers and steels which constitute the body of the hopper for
transporting the material. It comprises a floor, side walls,
front section and side plates, visor and external areas manu-
factured of polymers or polymers parts.

Document CL 0327-2010 discloses a hopper to be installed
onmining trucks, it comprises a V-shaped floor having curved
ends, two side walls, a front wall and a visor, a plurality of
H-shaped beams arranged in an horizontal, vertical and adja-
cent manner which form the framework, thus allowing to fix
the floor, the two side walls, the front wall and the visor.

Document CL  1878-2009 also  published as
AU2010224359 discloses a folded hopper for a mining truck
having a floor made of an anti-abrasive material which
increases its resistance and simplifies manufacturing work, it
is manufactured from special steels. Said anti-abrasive mate-
rial is folded and of small thickness, with its sides folded, it
only uses large beams on the sides.

Document CL 0241-2011 discloses an aerodynamic hop-
per for high tonnage trucks constructed with double beams in
“1” which form a single structure for fixing the floor, the front
section and side walls, a flat floor formed by a steel sheet
attached to the beams, side walls, and front section formed by
a S-shaped sheet and a visor attached to the front section and
beams.

Document DE10140587 discloses a tipper body having a
front wall, a protective shield, and a base of curved sections,
consisting of a plurality of transverse bars, preferably 4-6
curved transverse bars on the base, and at least one curved
transverse bar and two side bars on said protective shield. The
curved surface of the shield is preferably cylindrical, and
surfaces of shield and base are preferably elliptical. There are
also two longitudinal support elements to support the tipper
body on the truck chassis. The material for the body sections
is wear-resistant steel or conventional steel.

Document US 2002/0180247 discloses a hopper box for
use in off-road transport vehicle having rubber tires, it com-
prises a curved floor with a front part, rear part and a pair of
side edges extending between the front part and the end part.
The plant includes a lower surface adapted for the fundamen-
tal connection with the transport vehicle. Each one of the side
walls includes a front part and each one of said side walls can
be curved. A curved front wall is attached to the front part of
the plant and to the front part of each one of the side walls.
Therefore, the floor, side walls and front wall cooperate to
define a useful cargo space.
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Generally, throughout the previous art are described difter-
ent types of hoppers in which the closest to the present inven-
tion are those which walls and floors have a concave curvature
in cross direction of the hopper box.

SUMMARY OF THE INVENTION

The present invention relates to a hopper box and hopper
for a heavy lift truck such as for example, a mining truck,
which comprises continuous sheets which depending on its
form constitute a curved floor and a frontal plane without
producing angular joints between them. Two side planes are
attached, on its upper face with respect to these sheets which
are formed as a single piece and having a “C” shape and on its
lower face, are attached two “U” shape longitudinal rigid
beams which contribute to maintaining the resultant body
within a container able to contain the material to be trans-
ported and to relate this body with the supporting truck. The
hopper of the present invention includes on its rear end a
half-round cross stiffener including in some cases half-round
cross stiffeners in places different to the end. In addition, it
can include a visor that can be straight or concave in its
longitudinal or cross direction, or else, convex in its longitu-
dinal or cross direction. There may be cases as in highway
heavy lift trucks in which this visor is not needed.

One of the main features of this invention is that the hopper
for the mining truck, by virtue of its shape, where the floor is
longitudinally curved, lifting itself towards the rear part,
allows to create a very low gravity center of the load and in
turn, to safely keep a greater distance with respect to the waste
bench during dump. Normally, in the previous art, these fea-
tures are incompatible and the improvement of one worsens
the other and vice versa.

This hopper for the heavy lift truck on its central sheet
formed by a collapsed, elongated single C-shaped piece con-
tains the longitudinal beams, the tipping hinges and the com-
ponents relating this body with the truck chassis such that the
pieces of greater complexity and more adjusted tolerances are
found in the same sheet, thus avoiding several of the dimen-
sional and adjustment complications of the assembly itself.
Particularly, when said assembly must be performed at the
mine or at a duty station.

A first objective of the present invention is providing a
hopper that minimizes the height of the gravity center of the
load without compromising the necessary site clearing that
has to be maintained with respect to the waste bench during
the load dump.

A second objective of the present invention is providing a
hopper of simple construction having minimum welding
joints where the construction complexities are centered on a
central sheet of easy dimensional control. The side bodies of
this hopper can be attached to the central sheet without need-
ing dimensional adjustments that require skilled labor during
the assembly of complex structures.

A third objective of this invention is providing an easy-to-
transport hopper with the subsequent cost saving that this
implies.

A fourth objective of the present invention is providing a
hopper having a few structure elements, thereby concentrat-
ing the greater efforts on two longitudinal beams. These struc-
ture elements are the side walls and the longitudinal “U”-
shaped beams which serve to support the hopper on the truck.
These structural elements have the advantage that are the
same elements that already exist and are used with the trucks
of'the aforementioned previous art, and which are used in this
case with a second functionality, which is to be the main
structure of the hopper.
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In order to comply with these objectives, the hopper of the
present invention has a concave floor in a longitudinal direc-
tion wherein the floor is lift towards its rear end where its
circular floor allows to increase the distance therefrom with
respect to the waste bench during the dump while keeping the
gravity center comparatively low being said hopper consti-
tuted by steel sheets formed in longitudinal direction without
having an angle joint between the front plane and radial curve
forming the floor and where its container box has a C-shaped
surface having two side planes. This hopper concentrates all
structural efforts on two longitudinal rigid beams which com-
ply a double function of keeping the body shape and support-
ing the hopper on the truck chassis and can be assembled from
one, two, three or more bodies which width is lower or equal
to three meters.

Due to its concave floor arranged in longitudinal direction,
a progressive discharge of material is produced during the
dump such that the surface exposed to wear is minimized
because it concentrates on its rear edge and wherein said
concave floor arranged in longitudinal direction allows to
decrease the general thickness of the floor considering that
the material does not slide simultaneously. Thus it will be
enough to strengthen the rear discharge edge in order to avoid
the untimely wear of the sheet.

The collapsed and elongated “C” shape of the plates allow
separating the upper structures of the sheet from the lower
structures thereof such that its construction is significantly
simplified and thereby reducing its construction cost wherein
said plates after being attached to each other, are provided
with half-round cylindrical stiffeners which are simpler than
welded or folded beams.

The curved floor and the half-round stiffeners minimize the
quantity of linear meters of welding and subsequently its
associated cost.

BRIEF DESCRIPTION OF THE FIGURES

The enclosed figures which are included to provide a
greater comprehension of the invention are incorporated and
constitute part of this specification, illustrate one of the
embodiments of the invention.

FIG. 1 shows an upper perspective view of the C-shaped
sheet to form the hopper box of the present invention.

FIG. 2 shows an upper perspective view of three juxtaposed
C-shaped sheets to form the hopper box of the present inven-
tion.

FIG. 3 shows an upper perspective view of three juxtaposed
C-shaped sheets and with side walls to form the hopper box of
the present invention.

FIG. 4 shows an upper perspective view of three juxtaposed
C-shaped sheets and with the side walls welded to the exterior
sheets to form the hopper box of the present invention.

FIG. 5 shows an upper perspective view of three C-shaped
sheets and side walls stacked for the transport of the hopper
box of the present invention.

FIG. 6 shows an upper perspective view of a plate to form
a sheet forming a C-shaped profile hopper box and a first
embodiment of a front wall of the present invention.

FIG. 7 shows an upper perspective view of three sheets
formed by a sheet forming a C-shaped profile hopper box and
a first embodiment of a front wall of the present invention.

FIG. 8 shows an upper perspective view of a plate to form
a sheet forming a C-shaped profile hopper box and a second
embodiment of a front wall of the present invention.

FIG. 9 shows an upper perspective view of three sheets
formed by a sheet forming a C-shaped profile hopper box and
a second embodiment of a front wall of the present invention.
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FIG. 10 shows an upper perspective view of an embodi-
ment of the hopper box having a single C-shaped sheet of the
present invention.

FIG. 11 shows an upper perspective view of three sheets (1)
and a first embodiment of a visor to form the C-shaped profile
hopper of the present invention.

FIG. 12 shows an upper perspective view of three sheets (1)
and a second embodiment of a visor to form the C-shaped
profile hopper of the present invention.

FIG. 13 shows an upper perspective view of three sheets (1)
and a third embodiment of a visor to form the C-shaped
profile hopper of the present invention.

FIG. 14 shows an upper perspective view of three sheets (1)
and a fourth embodiment of a visor to form the C-shaped
profile hopper of the present invention.

FIG. 15 shows an upper perspective view of three sheets (1)
and a fifth embodiment of a visor to form the C-shaped profile
hopper of the present invention.

FIG. 16 shows an upper perspective view of the hopper of
the present invention.

FIG. 17 shows a lower perspective view of the hopper of the
present invention.

FIG. 18 shows a lower inverted perspective view of the
hopper of the present invention.

DESCRIPTION OF THE INVENTION

The present invention relates to a hopper box for a heavy
lift truck such as for example mining trucks and the hopper
formed by said box, which is constituted by at least one
C-shaped sheet, more commonly three, two lateral ones and
one central wherein the central sheet contains the longitudinal
beams such that the pieces of greater complexity and of more
adjusted tolerances are found in the same sheet, thus avoiding
several of the dimensional and adjustment complications of
the assembly itself.

An example of this invention is the hopper for the mining
truck which can be transported divided into three longitudinal
portions such that is obtained a stacked package constituted
by the three mentioned portions and which normally do not
exceed the three-meter width.

As shown in FIG. 1, the hopper box of the present invention
is formed by a sheet (1) which has a first longitudinal curved
concave portion (2) as a floor, which connects to a longitudi-
nal elongated C-shaped portion that forms the frontal wall (3)
thereby generating a single collapsed and elongated C-shaped
sheet having a longitudinal lower concave elongated base.

In order to form a hopper box of a great width, at least three
plates are placed in a juxtaposed manner until reaching the
desired width (5), for example, 9 meters in the case of mining
hoppers according to FIG. 2 where a hopper having more than
three-meter width is required.

FIGS. 3 and 4 show the form of one of the preferred
embodiments of this invention that is for example, the hopper
of'a mining truck. Said figures show three sheets (1) that are
placed in a juxtaposed manner and the side walls are welded
to the side sheets.

One of the advantages of this embodiment is that this
hopper box can be transported in a stacked manner, one on top
of the other as shown in FIG. 5. The sheets (1) with the side
walls (8) are overlapped and above or under them the central
sheet is placed.

When the stack of sheets arrives to the site, these are joined
by means of conventional methods such as welding or perfo-
rations with through bolts.

Alternatively, a hopper can be formed by two sheets
mounted in an overlapped manner as showed in FIGS. 6 and
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7. Inthis case, the hopper box is formed by at least two sheets,
a first longitudinal curved, concave collapsed and elongated
C-shaped sheet (2) as a floor, which connects and overlaps
with a second straight sheet which forms the front wall (3).

Another alternative to the previous one, is a hopper that is
formed by two sheets mounted in an overlapped manner as
showed in FIGS. 8 and 9. In this case, the hopper box is
formed by at least two sheets, a first longitudinal curved,
concave collapsed and elongated C-shaped sheet (2) as a
floor, which connects and overlaps with a second curved
convex sheet in a longitudinal direction which forms the front
wall (3).

As an example, in FIG. 10 is shown a hopper box formed by
a single collapsed and elongated C-shaped plate wherein its
two side walls have been welded. This embodiment has appli-
cation in heavy lift trucks which pass for instance by intercity
routes.

FIGS. 11 to 15 show a hopper box forming a hopper (6)
comprised by at least one sheet (1) which connects in an
overlapped manner with a sheet of a straight type (7) which
forms the visor of a hopper (FIG. 11) for the truck cab. This
last sheet can be, alternatively, of a convex shape in its cross
direction (FIG. 12), concave in its cross direction (FIG. 13),
convex in its longitudinal direction (FIG. 14) and curved
concave in its longitudinal direction (FIG. 15).

As well as in the case of the formation of the hopper box,
the multiple sheets (6) are placed in a juxtaposed manner until
reaching the width (5) and then they are joined by means of
methods known in the state of the art, such as welding or
perforations with through bolts, thus obtaining the formation
of the floor, front wall and visor of the hopper as shown in
FIG. 16.

As shown in FIGS. 17 and 18 on the lower face of the
hopper there are two longitudinal rigid U-shaped beams (11)
which contribute maintaining the the resultant body in a con-
tainer able to contain the material to be transported and to
relate this body with the truck supporting the hopper, which
includes cross stiffeners (9). When the visors of the hoppers
have a curve such as for example a concave curve as shown in
FIGS. 16 and 17, one of the stiffeners can be a croissant-
shaped sheet or similar (9"). Similarly, in some cases, it will be
necessary, depending on the

construction and transport, to extend the visor of an addi-
tional plate (7') located between the hopper and the visor (7).
Depending on the requirements of the load, the hopper in
some case includes cross stiffeners in places different to the
rear end.

Both the hopper box having at least one sheet (1) and the
hopper having at least one multiple sheet (FIG. 6) are sup-
ported by a structure formed by the two longitudinal rigid
U-shaped beams (11), the cross stiffeners (9) and the straight
side walls (8). By means of'this single structure and according
to the application of the hopper is possible that no cross
stiffeners are required in places different to the ends (10) or
else, that they are minimized.

The invention claimed is:

1. A hopper box for a heavy lift truck wherein said hopper
box minimizes a height of a gravity center of a load; to safely
keep a distance with respect to a waste bench during dump;
and minimize the support structure; the hopper box compris-
ing sheets that generate a floor, a front wall and two side walls,
wherein

the sheets include at least one sheet having a first longitu-

dinal concave curved portion as the floor which contin-
ues with a longitudinal upper elongated portion com-
prising the front wall formed as a single longitudinal
curved collapsed and elongated C-shaped sheet,
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wherein said at least one sheet is placed in an overlapped
manner until reaching a width incorporating the two side
walls, the floor having on its lower face two longitudinal
rigid U-shaped beams, which also include a half-round
cross stiffener on a rear end, and

wherein said hopper box having said at least one sheet is

supported by a structure formed only by said two longi-
tudinal rigid U-shaped beams, said cross stiffener and
said side walls.

2. The hopper box for a heavy lift truck according to claim
1, further comprising half-round cross stiffeners in places
different from the rear end.

3. The hopper box for a heavy lift truck according to claim
1, wherein said at least one sheet includes at least two sheets
that are placed in a juxtaposed manner until reaching a
required width.

4. A hopper for a heavy lift truck wherein said hopper
minimizes a height of a gravity center of a load, to safely keep
a distance with respect to a waste bench during dump; and
minimize the support structure; the hopper comprising sheets
generating a floor, a frontal wall, two side walls and a visor,
wherein the sheets include at least one sheet which has a first
longitudinal curved concave portion as the floor which con-
tinues with a longitudinal upper elongated portion which
forms the frontal wall forming a single longitudinal curved
collapsed and elongated C-shaped sheet, wherein said at least
one sheet is placed in an overlapped manner until reaching a
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width by incorporating the two side walls, the floor having on
its lower face two longitudinal rigid U-shaped beams, which
also include half-round cross stiffeners on rear ends, and
wherein said hopper having the at least one sheet is sup-
ported by a structure formed only by said two longitu-
dinal rigid U-shaped beams, said cross stiffeners and
said side walls.

5. The hopper for a heavy lift truck according to claim 4,
further comprising cross stifteners in places different from
the rear ends.

6. The hopper box for a heavy lift truck according to claim
4, wherein said at least one sheet includes at least two sheets
that are placed in a juxtaposed manner until reaching a
required width.

7. The hopper for a heavy lift truck according to claim 4,
wherein the visor is a straight sheet.

8. The hopper for a heavy lift truck according to claim 4,
wherein the visor has a convex shape in its cross direction.

9. The hopper for a heavy lift truck according to claim 4,
wherein the visor has a concave shape in its cross direction.

10. The hopper for a heavy lift truck according to claim 4,
wherein the visor has a convex shape in its longitudinal direc-
tion.

11. The hopper for a heavy lift truck according to claim 4,
wherein the visor has a curved, concave shape in its longitu-
dinal direction.



